Lysine uptake by cloned hCAT-2B: comparison with hCAT-1 and with trophoblast surface membranes.
To study the cationic amino-acid transporter hCAT-2B of human placenta, total RNA was harvested from primary cultured trophoblast and from the BeWo choriocarcinoma cell line (b30 clone) and used for reverse transcription (RT) and polymerase chain reaction (PCR). Primers based on published sequences identified expression of mRNA for hCAT-2B. RT-PCR yielded a 2.06 kb hCAT-2B cDNA, which was cloned. hCAT-2B cRNA injection into Xenopus laevis oocytes stimulated saturable lysine uptake (Km approximately 125 mM). In the presence of Na+, uptake was completely inhibited by L-arginine but only partially by neutral amino acids. To compare directly the interaction of hCAT-1 and hCAT-2B with neutral amino acids and sodium, we examined the inhibition of these transporters by L-leucine and L-alanine over a wide concentration range. L-Alanine and L-leucine inhibit uptake by hCAT-2B substantially less completely than uptake by hCAT-1. The interaction of hCAT-2B resembles that of system y+ in the microvillous membrane of human placenta, while that of hCAT-1 is more comparable to that of system y+ in basal membrane. The identification and characterization of the various cationic amino-acid transporters of the human placenta have the potential to increase the understanding of the cellular mechanism of transplacental transfer.